Proton translocation coupled to nitrite reduction in anaerobically grown Escherichia coli.
Proton translocation coupled to the reduction of nitrite was studied in anaerobically grown Escherichia coli. Extrusion of protons occurred by adding nitrite to an anaerobic suspension of wild-type cells. This extrusion was sensitive to a proton conductor, 3,5-di-tert-butyl-4-hydroxybenzylidenemalononitrile (SF6847) or carbonylcyanide-p-trifluoromethoxyphenylhydrazone. Dicyclohexylcarbodiimide, an inhibitor of H+-ATPase, prevented the proton extrusion linked to nitrite reduction, whereas this reagent had no effect on respiratory nitrate reduction to nitrite. Proton extrusion was undetectable when nitrite was added to a suspension of mutant cells defective in H+-ATPase. These results indicate that the proton extrusion associated with nitrite reduction to ammonia is not by redox pumps but by H+-ATPase. From the results obtained by the measurement of proton extrusion in nitrite reductase-deficient mutants, NADH-nitrite reductase system is suggested to involve the proton extrusion in whole cells of E. coli.